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TITLE OF THE INVENTION 
CR0SS REFERENCE TO --^^Lvisio^ 

- ----- - by - f — herein - 

STAX E M ENT SPONSORED — OK 

D rTI, S ^,o n was carried 
Part of the worK leading "» th " provided under a 

out wit, United States Gov.— ^° ^ DE . FG02 - 

gr ant from the ^ u l Ll»t 1 »=«t. i n^ 

90ER60985. Therefore, the u. 
in this invention. 

BACKGROUND « t «, 

— -e T: - ^;;r:;:nents of a i- 
further treatment of the sepa ation ab out the nature 

^iredtoohtain.oreco^e^ o£ £unctional 

o£ tha exponents For . P ^ ^ _ _ science 

genomics (..9- di£f "t Lp ( Vo S et al . , «ucX . Acid Res. 
^ 967 - 971 , 1992) , (Vos ^ ^ separated DNA 

23 ..4407-4414. 1995,. etc.) Pr ° d ;= e f J ntially expressed genes 
Tragus, hut the products of d He- ^ 

h ave to be ^« "L such as constant denaturant 

methods to discriminate mutation ^ subs equent 

capillary electroph ores, CDC , ^ ^ _ 

determination of the specif ic m ^ ^ a 

Acid Res. 24=364-369. • hput preparative 

mul tidimensional analyses, a tag 
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separation system capable of collectino 
component, of the sample mixture 12^*°^™^ 
Current micropreparati^ , u desirable. 

- ction collect j n ^7;-^- — ification and 

electrophoresis f or separation \ chromatography or 

Fully automated single column c *° ^ com P°nents ." 

-actional and U^ZTZ:^ 1 ^ 
Per run (Karger et al n s D * P * CXfxc sam Ple components 
Carson e t al us p', * N °" 5 ' 57 ^398 (1996) . 

f -tion S s - 126 ' 025 <»»»• 

fragments, s!ab gel elect"! "T «-9.. of DNA 

si^taneous separation 0 ^ 3^! ^ f » 

recovery of the desired fraction, f ' f ° U ° Wed by 

- ««, labor intend ^t theSeL —P-ess 
analytical a»r ra „ k „„„ . precise. In 

another 

-mbrane usi„ 9 direct ^ Elected onto a 

« Meth. Enzymol. 218 TsT 222 " rOPh ° reSiS (Ri ^- ich 

- «- samp.3 from the me.rane ^ ^i™" 

- -^i~e i t tion 

capillary electrophoresis ( ch " ^ " Ul " Pl « ^ - 
Pewits automated Da „, l : ^° mat °9-Ph y) sys 

tern that 

collection of all factions f^" 3 " 0 " * nd comprehensive 
colu^s, with the option of fJLTronT 3 ^ " 
analy sis of sample fractions ^ t aUtomat ^ sample 

includes a separation unit such L ^ h *" lc ' the s >- ste "> 
each end immersed in a buffer sow - col ™» having 

immersed in a regular buffer t t "' ±nXet end ***** 

in connection with the an ,™ ^ the ° Utlet en d being 

^ce. The outlet * ZI ZIT: multi " we11 

fl * Aerator. The capill ary col ^ to * ^-th 

We an inner coating and ^ o^T^ ^ « ™* ~' 
° f 3 Vari «V o« Afferent separaT"* " '"^ With "* 
separation of mixtures of ^ atl ° n »"«<=.., is used for 

separation technic. The t JT^" ^ 

P lary c °lumn» i s mean t 
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^ which a microseparation 
co include a vessel of ^ other types o £ 

technic can be i- a —chip o. other 

separation units, such conteroplaCe d. 
mi cro£abricated device, a« ■ .1 ^ , sanl{>le 

Depending on the separate separa tion lanes 

m i X ture could be ^^^^leXd, or pressure, vacuum 
simultaneously, using an electr- ^ 
or gravitational forces. ~ £ixed ti „ intervals, 

regardless of the sample c«^««- ^Iti-well plat, 

preferably every M seconds into. ^ ^ micr oliter 

w ith fixed well volume, su££ic ient capacity to 

or seller. The multi-well plate separaCi on run. 

cU-ct all poaalbl. «^ J^ ^ is accomplished 
Determination of sample ^^^eristic of the sample 
by monitoring, e.g., " induced fluorescence, color, 

components, for example, las on - column or on- 

Ught absorption (UV, ™\l comple ted, the desired 

la L detection, the rec orded during 

factions are selected using P tenlinat;ion of sample 

the separation experiment. £ractions may also be 

z-^^^;:::::z^ — c ° ue re 

achieved in a ^"^^pLate opt ical device capable 

treatment. collection unit, or plate, 

The multi-well fraction collect ^ preferaWy 

pr eferably made of a solvent permeab! . ^ 
ahydrophilic polymeric gel such ^ ^ in h 

po lyacrylamide. A polymeric 9 9 ^ cross . lin Ked 

svstem of the invention is an en 9 

polymeric network ^^"^ r ^ ired physico-chemical 
that the final c*,^ ^ ^ con ductivity <for ; 

pro perties, e.g. sufficient ^ and chemical 

e.g., CE systems) , ngiai y 
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stability, to serve as *x 

— • - iirr: unit ° £ - — « 

- ""Is lncludei ~- Exa.pies of , 

Poiyv inylpyrroUdonei polye 9 thylens a9aro -- P oi yacryUmi ^ 

l n t d or co^ natl y ^ ycol ~wy»inyi.ic 0 hb 1 ; 

~t. rial . £or a collectio 7 s 0ther suitable 

concentration. cross .^L* a *" P °^« 

condition.. nk "9 agents an(j ^^J^ 

BRIEF DESC R IP TI0B 0F THE 

°"e r features and JUt^ ^ ° F ™ E M»* 
apparent £rom th e foU^t"* - 
e * d *" ts th -eof and fro m the cl " ° f ^ P ~'"red 

-action col^nL^rotrj 1 ^ 

Fi 9- 2 shows an a] : lnve nti°n; 
-ioropreparative £ractioncoll ^ a "- «*<*U nBnt of the 
. ««• 3 sho ws anot(]er ,; t C ^° n "^ t « of the invention, 
-oropreparative fraction co 11 ct"" ^-nt of the 

«9. 4 shows a ««nsys t e„ fthe 
ejection s y ste m accL^ ^^--"ve Action 
^tnx replacement port; invention connected to a 

F ^9- 5 shows an 
collection svsten, acc^din" ll \™"°^^ e £raction 
solvent permeable gel collection lnVen "° n a 
separation capin ary array; SCtl ° n Un " *» contact with . 
Pl 9- 6 shows an 

comparative fraction col I«I o ; Ve ° f 

7A-7E show a scne^ 7 ° f the ^tion, 

P^eahlege! collection .nr,:: J" a sol ven 

-action collection svste, of Z e Z " ^ "^"P-tive 

<-ne invention; 
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• c :r,"r» :r — - u -~ 

individua! well, o£ a ^"".etion system of the .nvent^n; 
m icropreparative fraction collect ^ ^ o£ 

„„r.. r"rr:^-- ..» — - 

o1 , «■«»';•'',;.•'«.»«..> «"""* " 

Figs. 12A and 12B are i 
fractions collected fro. the "^^^ faction 

Flg . 13 shows * B l e ~" t ons from the analysis 

proxies and a profile - ^f ^ inventi on. 

o£ another sample using the sys 

DETAILED ««X «- - ~ ^TL^ed ,n 
The system of the --ntron « for the separation of 
detail using as an e— ; sys^ ^ ^ 

fluorescently labeled DNA ^ ^ ^ appUed to 

electrophoresis; however, such prote ins, other 

different sample weight compounds, or can 

.iopoly-rs, and low ^ as ue ll. Any method 

incorporate other separate « fauC noC limit ed 

o£ separation could be employe ^ isoelM trxc 

to oapiHary electrophoresis ( (CEC , and 

focusing (CIBF) . capillary ele FutC hermore, any 

capillary li^i- " £ ' in t he method of the 
detection parameter * induc ed fluorescence . color, 

mention, - h ' y * ibl . or I*> . radioactivity or 

light absorption (UV, 

conductivity. fraction collection system 

X basic -«°P repara " n sec tions, as shown in Pig. 1 = 
consists of the following ma.n 
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a sample appl lcacion 

capillar col umns (J ' a "P-raMon unit of 

Action conj; o u d ^ <30) ana a ^ 

sh °<™. i.e.. „ ith the capiUa n " {40 > • ^ the or ientation 

separation can be perform^ "l^"' ^ or n NA fragments, 
capillaries fmed wi ™* e.g., £used ■ 

or linear r,„i separation matrix » 

lnear Polyacrylamide solution e ' - 9 ' ' agarose 

carded OUt in channels i„ „ , Separati °* can also be 
channels preferably would ^ mi «° f Seated chip s . ^ 
of transfer of ^IT^ ~" "p* ease 
'""ion collection unit. Re £r ;«— to the mu iti. well 
samples are injected in parallel f 39310 '° *< DMA 

s Unit <10) « «» cathode I e f f ;r Nation 
separated in the separate s ^aration unit ( 20 , 

« separat/on u ITo'thrf " ^ 

<<°> • The collection perlo ; n ^ COll ~«» unit 

deSlr6d solution and speed of ^ ^ on the 

The preferred collect .^"t^ 
capable of holding ~ " a — y of we ils, each 
^ed in a medium^ - ML, that is 

«*"•• For example, an arrlv ,' ' P ° lymer or 

channel would >e capable -lis ^ 

h ours with reso l-t.ng factions for up tQ 

collects unit, preferably capable , ^ 9M *» 1 ' «« 

hav lng very sman volumes / is Capa " e of collecting fractions 
faction sol vent evapora ion ^ tru «" « as to maintain 
separation methods that use an L \ ** ^ ^ ' F « 
collection unit i s in electrical " the Action 

channels. In addition, the ^re 0 """ ^ °» S * pa -ion 
h-compatible and disposable C ° lleCtl °" - preferably 

Two different detection ' 
preferred system f or i dent ™ Z[ T~ '-template* in the 
^ the W ells. In the ^ ° f ^ ^sired fractions 

--column detection wit ^""j aS sh °™ « Pig. 2, an 
fluorescence detection with lM « ^-ed 

UUJJ camera or other • 

ocner image 
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^oi-iti- -vice. i. p°f-r: e ;:;; t :r Suit 0 ^ 

individual cap»Uanes " ^ £valuated by a 

(20) The signal from the n the detection 

^ uter . Based on the ™ ^^^.ction deposition 
point and capillary exit and ' (40) , the precise 

;:,:r„:r:L:' r,— — 

collection scanning of th ^ (6Q) scans 

configuration, a laser ^ZZ^e. 

ro ws of wells across the collect! P ^ is 

scanning, in which ^ -ntenj of t ^ be 

probed during the ^ o£ interest can be 

Led. Aft- coll«c»o». ^ ^ ^ 

transferred to a * tandard n and , DNA sequencer. 

a „d sequenced using a robot- y ^ e g _ £or ^ 

For repetitive use of the P be nece ssary. 

replaced of the ^^"J^/,*,, may consist 
Keferrmg to Pi 9 . - in a matrix replacement 

o£ t* serial arrays (22, ?. ^ of _ e . g ., gla ss 

port CO) ■ Replacement < „, , whe re the ends of 

or plasty having an ^ are aligned at a 

tn e capillaries in the ^ two separation matrix, 

narrow junction (25), which isf ^ through an 

separation matrix can be «P During mat „ x 

opening (74) in the -"ix rep ^ ^ „ 

replacement, positive pressure . W Expelle d matrix 

Action (25, through the and new matrix 

£1 ows out from each end ^ J ^ replacement 
is introduced reassembled and the next 

port can be closed, the sy 

analysis commenced. vidual zo nes as they exit the 

For collection o£ the in ^ or 

separation capillaries el ^ completi on of the 

electrokinetic means can be 
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electrical circuit for t-h 

Sheath «"-ctio» fluid, s T owly ;: w 9MeraC ° r '»> and the 
mdrvidu a l wells (45) in t . SXltln 9 the «pi Uarles 

«9- 5. individual capili^t: ^ 33 sh °™ ^ 

«o, are in e leccrica r c i 0 i n a t r a i c e t s ( ; n 21 sepa r ^ array 

<«) , and 2 o„es exiting 421 *»> collection place y 

collection pi ate 9 * lar.es are deposited on the 

— -ee y t ro : s ° ineti ; o 7— ...... 

reqU " Sd in thi * or colleo: ion SheaCh ^ 

fraction collection unit „. ^ eva P°ration. £or 

-ati- well collection unit d : S f 19 t n he ' «» Preferred 

° f an Metrically conductive ~^ructe d 

Permeable mat eri al such as " ^ ""compatible, solvent 

*~» for collection ;ei pla rcrt ° r 9el . 

by regular J£?T""* easily be ma de. 

technologies. The col^n 9 « * nUcromachining 

number of structures for sa '° n e * T' ^ * ^ 

and also <« ^ <"»"-. channels, 

e-^e reactions, etc. s i„uT ar " J ^""9- titration, 
«••«> ^r preparation T a f * 
application unit (10) , as a sample 

for sample analysis. In thi ! r ° T 3S an "dependent unit 
^ ^Uar to standard Tcl^T" ^ Pl ^ 
fabricated from glass< .^cTT^ d ~"es, currently 
«' the gel materials " pl «""-- The advantages 

™°"ed to all types of desired c » d 
reduce sample evaporation Ti 911 ""^- ^ «n 

diffusion or l iquid le ^ al - inhibiting sample 

conductivity, selective or^-t^oT 

"Plete ion permeabii iCY/ and the 
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• ..vices with gradients of physico- 

possibility ;-- e ;;;i ents o£ 9 pore .««*«. or * 

b ased pl.t- tor collection of gel plate (40 > 

capillaries, are shown in Pxg. ^ ^ ' 9 ^ ^ a 

has an array of : 1 s ^ ement ««, to 

mo tori Z ed stage (44) , allowi g ^ ^ separacion 

the capillary -ay «.K ^ ^ sur£ace £ 

capillaries (42) are m a .i ec tric current can be 

the gel so that the uninterrupted elect ^ ^ ^ 

applied for the . (48 , attached to 

metrically conducts a single . q£ ^ che 

the gel ^^^^o^pre^^ 
separation capillaries. a bu f£er reservoir 

delude a high voltage power »«« « ' pos itioned to 

<«•>. * S "T rZmar; ejerature during the 

permit the control ° £ f^^^ation system (53), 
separation process; «™> » and beam spli tter (55, . 

filters (58) . ....... are collected into the 

Thez ones exiting the capi lar-sar iis ^ ^ a 

micro -wells on the *"J^ ^ fractions in the wells 
collection fluid. Once or processed directly in 

can be transferred out o£ the wells o P ^ ^ 

ch e wells. The evaporation of the lx,u ^ 
wh ich is a major ^ blem el ^ ed Tn t his case since the 
.olurnes. -n be reduce o e t e £ ^ ter 

g .l itself contains a large e iimersed in a 

small volumes, the gel plate i P and 
solvent bath so that positive liquid flow ^ 
th e wells of the gel will ^^^lv/-cr-l»i-i= 
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two dimensional electrophoresis or- h 

storage device. ° r ut ^ized as a micro . 

Beyond the use described above as a m ^ . 
microtiter pi ates can e as * material from which 

hydrophilic, gels are u**e i ^ P ern «able, e.g 

^^^o, ^r^^^ r , such s a ; 

reaction and analysis HicrofabJ . Creat ^nt, 
a- currently producfid fr ":™ ri r ted —lytic.! devices 

ce rtain metals , rj:;;^; 01 "-^^^^ 

Plastic materia!,. These TOt e rials ""^ "* ° th6r 

im perme a ble to both ions and water "V™^ ^ and 
13 Provided only wh en metal „v Ele «ric conductivity 

while the a b ove^ t \:iJ~ Ct - — « 
fabrication of very small f»J materials =» be used for 
sample delivery Z 3^'" ^ " 

P°«s, unions, etc some Vk """"^ a " d out let 

Permeability for ^ ^^f^ —res such as 

species and/or a low absorpt !£ u""^ ^ ^ 
achieved in prior . £ ^ cannot easily be 

fabricated of Che solvent ^ Mm-turized devices 
invention can contain all tnT maCe " al °f the 

^vices of the prior a ""«*« features of the 

°f rapid evaporation of sables " ^ 

A miniaturized analogue of fh. 
easily be produced by "~ "—titer well plate can 

Referring Pigs . ^ ^"'^ a » v ^-ired shape, 

a mold (Fig . 7A)( cast '"ie Procedures of drilling 

Prepare a silicon ^ silicon rubber < Pig . 7B) to 

« a mold and and castinc th. 7 n9 the n ^tive 

thousands of nano-wellT subm T T S ° 1Uti ° n *» . 

P-duced in a small gel * « n 

sub^icroli.er sa raple volumes nLse 9 ' ^ ^^^of 
such as that o£ use - a nano-well gel plate, 

solution. ln spite b f the ILZT^ *» a b "«er 

evaporation is co mp ensa te d ^ bv ^ 

«~ -o and through the » ^ 
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a orientation in relation 
Th e angle of «- 11 -;r u r /In ^ t an, parameter 
to the opening of ^^f^ntation a, an angle, as 
£or ease of sarmple c ° lleCC1 °;V ous elec trical contact to be 

ma intained with the 9A .> a capillary with a 

shaped wells. <Ref " t ^ 0t a 0 s Mown in Fig- 
vertically oriented tip, - ^ in any dir ection 

positioned more "^ iented capillary tip i. -ved 

however, when a vertically or« _ ^ eleccric al 

£rom one traditionally ^P - 1 is o£ten bro Ken. To 

contact with the surface of t 9 shapedwe lls, 
addr ess this problem, we have des 9 _ In thls 

as shown in Pi 3 - 9B ;; d ed ; es of the individual wells 

Hint" in. the electrical connect ion ^ ^ 

Since the properties ° £ ^ or chemically 

by changing gel ""'"f^^ult to incorporate with 
Idifiyingthegei, "on.dif ^ 

standard materials may *V JP- f in a ge l with an 

el ectrophoretic ■•P"""""^* ^stances can easily be 
array of wells and the separated . extraction from the 

removed fro. the wells would be especially 

n pore and/or P H gradient g protein 
9 - i for this application e.g., 
beneficial for Immo bilin™ can be usea a 

For example, n£ co urse, 

oreparation. Fore v = .- lectr ic focusing . or. co 
Ltrixformicropreparativeis^elect^ ^ ^ ^ 

other functionalized gels -V ng gels may be used 

^obili-d antibody or antigen ^ ^ £ 

£or affinity capture. S £abrica ted by gel 

pra ctically any shape b „ classical chips" can 

casting, many structures fabr-a ^ ln additloI . 

be fabricated in gel «^'\ n the ge l structure, and 

„ ran be immobilize 
enzymes can 
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reactions such as 

-fencing can be carried"'!" (Pr ° tein ° r C "A) , PCR „ 

— «*.r.. g - 

j^^uj ~— 

Sir:- - — - °- — 

«*er bios"", °"* 1 -«t~y DNa strand T 
Particles, such as beads> ilS ; Particular, inert 

^sr - — - e.r -rr: 
— r o U1 d be u— r 

Purposes ^crihed \ b J e or moaded fw 

h/drophilic ge l s are as *' ° th " «"t^l.t«, uses ^ 

— t t es could be hybr d ;°:r: nts ° f : su £ o ° h r 

devices o, ch ^^' PlaStiC « ^l". or gel 
enclosure A J1 * . a mold serves 9 

°* the g el d^ £ ; mi 7" a -^ ting) and easrtLllr 16 

*--e, which wou ; E . A m ° ld be made 

lf the .old con-" s ^"cant lv reduce * S a reusa ble 
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^ is presented to illustrate the 

the disclosure. EXW1 pw: 

^components of a sample can be 
To verify that ^^fJ e 7 nventio n with a microtiter 
col lected using the system of the t was conducted with 

rou lti-well collection plate d an P anded ^ resCric , lon 

. fluorescently labelled ^ . as pBR 322/Hinf I) 

£ ragment mixture (commercxally av by capilla ry 

as sample. The fixture was s P ohol coaced 

^ectrophoresis ,« ^J^L^PoXv««yl-«-;« 
£us ed silica capillary * llled " in an electric field of 

solution in SO mM Tris/TM, bu«er^ ^ ^ ^ ^ l£ngth 
370V/cm. The total »P l11 "*^ „ as 25 cm. Injection was 
£rom Section to ^tectxon PO^ « ^ 37Q v/ 

perf ormed electrofcinetically by lase r induced 

Detection was accomplished on ^ ^ emisslon 

Lorescence using an argon - - « The mlcrot iter gel 

at 520 nm by means of compos ite ( . mixture of 

collection plate was a 3 ag ^ material ) , 

1-5% large pore and 1. B. / „ . ^ing separation, 

containing a single ot J C ™. micro „ell to another in 

the capillary was moved ° _ A£ter deposition, the 

constant time interva l of 30 seco mlcrowells , desalted 

tactions were "ansferred o»t capi llary electrophoresis 
and identified by re-moectron an J ^ Qriginal 

pig . u shows the frac tions. The 30 

separation analysis of the co ^ as vertlca l 

second collection time x CQ „ Fig . » 

llne s, with the fract^ns ^ q£ all t he collected 

snows the results ^ ^Tl ^ "* ^ 

tactions (fraction 1 through ^ clearly sno „ 

through 16 I" Fig. ^ with no contamination 
individually collected fracti 
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between fractions. Thefin.-," 

-tain . ai of the Bomp Jj^ «"« the pooie d £ractions 

13 shoMS anothe P r " -°"i dual £ractiQn 

-Percent f rom . differ£nc S ~^ Action colleccioi) 

While the presen , . 
junction with P a been described in 

— -- in ;r7; r d o„ e of ordina ; n 

a ^ et0e "^- ri ous changed ;r s !.r Ci£iCati0n ' -e 
«d other aerations to III' ^ ° f e ™ ents . 
forth herein. lt is therefore ""^ "* meth °^ 

~ * — C^r,"-' -e protection 
definitions co„taine d in the llmited ^ by the 

thereof. «» *ppen ded ciai ms and ej^^ 
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CLAIMS 

«hat is claimed is: coll ection system comprising 

parallel capillary columns; and^ ^ £raction 

. fraction collection ^ ^.tion unit is 

Election unit is conjured, collection o £ 

oriented, so as t 
fractions from said columns. 

• taction collection system of claim 

■ fraction collection system of claim 
3. Themicropreparativefra on . 

1 wherein said capillary 

mi orofabricated device. 

■ faction collection system of claim 

a separation matrix. 

• fraction collection system of claim 



6 . 



■ fraction collection system of claim 
The micropreparative tract- ^ con£igured 

, wherein individual said capillary 
£M capillary electrophoresis. 

^ lection system of claim 
x ' w ,._ 1o ^ric focusing. 



i wherein ma^^ — 

nillary isoelectric focusing, 
for capillary 



. frac tion collection system of claim 
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9 • The micropreparative f ra ^ ■ 

Y liquid chromatography. 
10 ' The micr opre P arative f r *n+ ■ 

; ----- 

13 * The mic ^Preparative fra ^ • 

detection. » Po«t 100 ed for on-col umn 

•"' ^^rr — •■ «... 

eleCtri ""y conductive gel . °" ™*Pri ses an 

a bloc °mpatible gel 

" ' A SOlve « permeated gel for 

comprising f ° r - ™i«of abr i cated 
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an entangled or -U^ network, and^ 

microfabricated into said gel. 

i „ f r iaim 18, wherein said 
19 . Th e solvent permeated gel of claim ; 
polymeric network comprises agarose or polyacry 

i riaim 18, wherein said 

pore sizes. 

i «f rlaim 18, wherein said 

21 . The solvent permeated gel of claim 

solvent comprises water. 

i «f rlaim 18, wherein said 

22 . Th e solvent permeate d gel of =la^ ^ ^ ^ 
solvent comprises an organic 

aqueous/organic solvent. 

f.hrirstcd device comprising 
23 . a microfabricated comprising an 

a solvent permeated gel, said g 
entangled or crosslinked polymeric network 
permeating said polymeric network fabricate d in said 

serein ~ £ h as sufficient 

solve nt permeate 'fj?^ to maintain th e s.ape of 
dimensional rigitu-^* 
said compartments. 

i m 23 wherein said 
24 . Th e microfabricated device of ^ fer compone nts 

,0 comprises immobilizes uu. 

solvent permeated gel co for micropr eparative 

and said device 
isoelectric focusing. 

• fabricated device of claim 23, wherein a P H 

jus :rii a b b i:i::d * ^ - — 
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26. The micro fabricated device of , • 
-dxvidual said compartments c 23 ' Wherein 

antigen iTO nobili 2ed L 3^00 ™ Se « antibody Dr an 
saad compartment. 

27 • The microfabricated device of n ■ 
-dividual said compartments comprise an 

- said compartment. ^ 86 an immobilized 

10 ^ microf abricated device of 1 • 

^dividual said compartments Wherei » 
immobili 2ed in said C ZJZZ. C ° mPriSe -id 



15 



20 



29 • The microfabricated device of , ■ 

-dividual said compartments T 23 ' Wherein 

— h active elements c^\ t ^T ^ ^ ^ to 

30. The microfabricated device of oi ■ 

Particles are magnetic beads Wherein 

31- The microfabricated device of 1 • 
-dividual said compartments in sail d 

as channels. Said device are configu red 

32- The microfabricated device of , ■ 
-dividual said compartments in said d 

as wells. ln Said dev ^e are configured 



33 . 



indiv idual ca pillar - es sa - d ^ »»«»i= 

capill ary electrophoresis of „ "T^ COnfi 9^ed «°r 
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, m ulti-well fraction collection plate 
a microscale, mult! we being 
cnlvpnt permeable gel, saiu * 
comprising a solvent p capil laries in said 

configured to collect £ractl ° £or displacement 

array and positioned on a and herein 

relative to the exit ends of said P 

further, the exit ends of said =^1^ ^ ch£ 

to the main ^ions mu lti-well plate 

fraction collection surface 

£ X 

collection system is automated. 



WO 99/22228 



-20- 



PCT/US98/22522 



25 



30 



^received by the inWn . TENDED CLAIMS 



fraCti ° n ~"«=tion syste, 



^at is claimed i s: 

1 • A micropreparative 
comprising 

oriented, so as to and said separation unit is 

a capillary array. ? ^""on mlums comprise 

3 - The micropreparative f ra ^ 

cl.1- 2, wherein said capni" sT of 
channeis o» a M ctofatac ^^~ colums 

COlu " M »" fiUed „ lth a se ;ltion " P 1317 S ^«tion 
reparation matrix. 

columns are open tubes. «pili ary separation 

6 - The 
claim l, 



35 



^ f0r Miliary electrophore. 

wherem mdavidual said capin ari 
«- — ed tor Hilary ^n 



columns 



system of 

separation 
sis. 

system of 



The 



micropreparative fraction 



collection 



system of 
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d capxllary separation 
. , wherein individual _sa chroma togra P hy . 

;:,!.«. »-»" a „,„..« 

columns are 

chromatography- colle ction system of 

... - ~~~?zxz»«~ - • 

i wherein saiu 
Claim u collection device. 

* UlU ' W tra ction election system <* 
u . T he P ^;i: g sample apP^on — 
*„rther comprising 

, coll ection system <* 

„ tive traction con 

. „ coU ection system of 
icr0 preparative *» rtlon \ s pos itioned for =n- 
13. *e «oropr P tion unit 

cla im 12- « h «ern M1 

deteCtl0n ' coll ection system of 

1, ~ 
collection unit. 



30 



35 



=t ion unit. svst em of 

' • mllection sysu 

... - -rsr™ - """" * 

i wherein saiu 
claim 1' wu , 

P — »• ■ „«,. 

... - — sri^s - - 

. -i wherein saiQ 
Claim u v conductive gel- 

electrically , m of claim 1 

„. . — »• £^"-< 

wh erein said _ 
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18 • A solvent 

Rising Perme ^ed gel f . 

^ e ^ss of ^ ° SSlln ^ Pd^eric net 
; etW °^ w herein Said P^tl ^' ' ' 

s d h — on al r lgidi ; a ; d an S --t pelted , Pol^ rlc 

sh - — fabricat ; d - - bility to m - s ficient 

said gel# xn a specif ic 

19 ' Th e solvent n 
P°ly*eri c Penne ated gel nf 

— co„ Prises a :;: o ;/ o -;« ». wherein 

orpolw °w«*. said 

Polymeric „«,„ perm eated gel 

network is a a ° f claim j 8 
dl «— t pore s . 2 a compos . te *« eln said 

1W,ers havi ng 

' Th e solvenf « 
— -Priael J£«- « o f clai „ , 

22 • Th e soiv ent n 

;r ent — a ; ated gei - » 

23 • A M«ofabrica ted de . 

- d or crosslink _ . 9 ±f gel 



Whe ^in said 



' Wherei » said 
™i*ed 



-ta ngle ;:;- --ate, 

SOl ^t permeat «le co m par tments *' 

ional ri gldit ^ gel f JJ^^ in saW 

-Partita. * ^ St ^ y to .«tt icient 

the shape of 

Permeated „ , of claim 

-.Ponents and gei c omprises » wherein 

Said ^vi Ce is lm ^e, ^ 

configured for 
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micropreparative isoelectric focusing. 

25 The microfabricated device of claim 23, wherein a P H 
gradient is established in said gel across said device. 

26 The micro fabricated device of claim 23, wherein 
individual said compartments comprise an antibody or an 
antigen immobilized in said compartment. 

27 Th e microfabricated device of claim 23, wherein 
individual said compartments comprise an enzyme immobilized 
in said compartment. 

28 The microfabricated device of claim 23, wherein 
individual said compartments comprise nucleic acrd 
immobilized in said compartment. 

29 The microfabricated device of claim 23, wherein 
individual said compartments comprise inert particles to 
which active elements can be attached. 

30. The microfabricated device of claim 29, wherein said 
particles are magnetic beads. 

31 The microfabricated device of claim 23, wherein 
individual said compartments in said device are configured 
as channels. 

32 The microfabricated device of claim 23, wherein 
individual said compartments in said device are configured 
as wells . 
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A micropreparative fraction collection system 

35 comprising ,, or 

a horizontally oriented capillary array, wherein 
individual capillaries m saxd array ar, configured for 
AMENDED SHEET (ARTICLE 19) 
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capillary electrophoresis of a sample to be separated said 

:r:r capiiiaries each — - — - - - 

a microscale, multi-well fraction collection olat. 
comprising a solvent permeable gel sairt T 
confined to collect fractions exiling c lar^ \ n ^ 
array and positioned on a movable stage for „ , 
relative to the exit ends of said capmarres and 

the exlt ends of said capiu/r.^'be d r : 

to the ma.n portions o, said capillaries so as to meet Z 

plate wherein operation of said micropreparative fraction 
collection system is automated. "action 
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Fig. 1 
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Drilling the mold 



Fig. 7A 




Casting the silicon rubber 



Fig. 7B 



Silicon negative 

Fig. 7C 
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Casting the polymer solution 



Fig. 7D 



Gel plate 

Fig. 7E 
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Hg. 9 A Original 



Fig. 9B "Nozzle- 
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Fluorescence 
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STDdsDNA 



fraction 1 



fraction 3 



bp 



fraction 4 



|220/221bp bp 



fraction 5 



fraction 6 



298 bp 



344 bp 



396 bp 



504 bp 



fraction 7 



fraction 9 



1632 bp 



mixed F J- 
fract ions 1-9 



^JLjul 
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Time (min) 

Fig. 13 
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